the fecundity, daily progeny and longevity of Gryon gallardoi (Brethes) (hym.; scelionidae) were determined under laboratory conditions, using Spartocera dentiventris (Berg) (hem.; coreidae) eggs as host. nineteen G. gallardoi females and 34 males were reared at 25 ± 1 °c, with a 12 h photophase, fed on a 10% aqueous honey solution and provided with 25-30 S. dentiventris eggs daily. the average preoviposition period was 1.3 ± 0.35 days, although some females began laying from the day of emergence. on average, oviposition lasted for 10.1 ± 1.74 days, reaching a peak on the second day, with 67.5 ± 11.29 eggs laid. the post-oviposition period was short (2.4 ± 0.48 days). G. gallardoi females lived significantly longer than males: 13.7 ± 1.94 and 10.6 ± 1.78 days, respectively. the overall sex ratio was 0.79. the results reported here on the reproductive capability of the species suggest it may have a good potential as an agent for the control of S. dentiventris.
INTRoDuCTIoN
the gray-tobacco-bug, Spartocera dentiventris (Berg) (hem.: coreidae), is a species associated with tobacco crops in Rio grande do sul, Brazil. the species cause losses resulting from the curling and withering of the attacked leaves (costa, 1941; schaefer & panizzi, 2000) . parasitism is the main mortality factor acting on eggs of the bug and may reach rates close to 50% in the field (santos et al., 2001) . Among the species of parasitoids responsible for such losses, Gryon gallardoi (Brethes) (hym.: scelionidae) is the most abundant, suggesting it may be a useful biological control agent.
Knowledge of the reproductive capacity of natural enemies is fundamental for the evaluation of a biological control agent's potential (Jervis & Kidd, 1996) . moreover, studies of the factors that influence this reproductive capacity are equally important. the relation between longevity and potential fecundity indirectly influences the actual fecundity of individuals, since the females may die before laying all their eggs. parameters may be generated by studying the longevity and fecundity of species, which make it possible not only to compare the effectiveness of different natural enemies but also to build models that allow for more sophisticated analyses of this interaction. the genus Gryon is composed of species associated mostly to coreid bugs, many of which are pests of important crops in the northern hemisphere, Africa and Asia (nechols et al., 1989; Asante et al., 2000; Romeis et al., 2000) . in Brazil, G. gallardoi is cited as a natural enemy of coreids, attacking several cultivated and non-cultivated plants (loiacono, 1980; Becker & prato, 1982; de-souza & Amaral-filho, 1999) . however, little is known about its role in the control of these species. many biological and ecological studies of these species have been carried out recently in an attempt to understand the interaction between S. dentiventris and G. gallardoi on tobacco and to evaluate the use of this natural enemy as a control agent for the bug (caldas et al., 1999; canto-silva, 2003; Wiedemann et al., 2003) . thus, the present work aimed to assess the reproductive biology and the longevity of G. gallardoi parasitizing S. dentiventris eggs.
mATeRIAL AND meT�oDS
the present study was developed in the "departamento de fitossanidade, faculdade de Agronomia, universidade federal do Rio grande do sul (ufRgs)", porto Alegre (30° 01' s 51° 13' W), Rs, Brazil, from november 2000 to february 2001. G. gallardoi was reared in the laboratory from S. dentiventris parasitized eggs collected from a tobacco crop in the field. the parasitoids were kept in 500 ml transparent plastic bottles containing S. dentiventris eggs, sealed with cotton wool and kept at 25 ± 1 °c, with a 12 h photophase. the parasitoids were fed daily ad libitum on a 10% aqueous honey solution. non-parasitized S. dentiventris eggs were obtained from an experimental tobacco crop (type virginia, var. k326), where S. dentiventris females were kept on the plants in voile fabric cages for the exclusion of parasitism.
in the laboratory, an experiment was carried out under the same breeding conditions. newly emerged G. gallardoi couples (< 4 h old) were confined in 500 ml transparent plastic bottles containing food and about 25-30 freshly laid S. dentiventris eggs (< one day old). these eggs were kept on the part of the plant where they had been laid in order to minimize manipulation. the eggs were removed and substituted for a new group of non-parasitized eggs daily until the parasitoid female died. the eggs exposed to parasitism were then reared under the same conditions until their fate could be determined. When parasitoids emerged, they were sexed and counted. eggs still remaining after a week elapsed since the last emergence were dissected to check their content.
for the analysis of fecundity and longevity, only females that had effectively produced offspring were considered. individuals whose death was caused by accidental factors -such as injury due to manipulation or drowning in drops of the solution used as food -were excluded from the analysis. individuals were kept in couples all the time so that, whenever a parasitoid died, it was replaced by other of the same sex. All handling of parasitoids was conducted with the use of co 2 . Based on these criteria, the results obtained correspond to the follow-up of 19 G. gallardoi females and 34 males.
the findings of male and female longevity were compared by the mann-Whitney test (sokal & Rohlf, 1981) and the averages are presented together with their standard error.
ReSuLTS AND DISCuSSIoN
the average longevities of G. gallardoi males and females were 10.6 ± 1.78 and 13.7 ± 1.94 days, respectively (table 1) . the values recorded were highy variable for both sexes, with modes on 1 to 5 days for males and on 6 to 10 days for females ( fig. 1 ). females lived significantly longer than males (z(u) = 2.15; p = 0.0314). maximum longevities recorded were 40 and 32 days for males and females, respectively (table 1). G. gallardoi longevity was lower than described for other species of the genus. Asante et al. (2000) , studying the efficiency of Gryon fulviventris (crawford), a parasitoid of the eggs of the coreid Clavigralla tomentosicollis stal in nigeria, found an average longevity of 34.29 ± 0.5 days (laboratory conditions: 27 ± 1 °c, 50-80% relative humidity, 50% aqueous honey solution diet, no hosts offered). studies carried out in the central region of the usA with Gryon pennsylvanicum (Ashmead), an egg parasitoid of Anasa tristis degeer (hemiptera: coreidae), reported an average longevity of Fig� 1 -percent survival of male (black blocks) and female (white blocks) Gryon gallardoi parasitizing Spartocera dentiventris eggs, reared in the laboratory at 25 ± 1 °c and a 12 h photophase, fed on a 10% aqueous honey solution and provided with hosts. (yergan, 1982) and Telonomus cristatus Johnson (orr & Boethel, 1990) parasitizing Podisus maculiventris (say) (hem.; pentatomidae) eggs showed reproductive potentials lower than the one obtained for G. gallardoi (39.6 ± 4.50, 63.7 ± 6.90 and 32.2 ± 1.80 eggs, respectively) parasitoid fecundity can reflect the abundance or ease with which hosts can be found (price, 1974) ; hence, the above mentioned differences in fecundity may relate to the average size of the groups of eggs or egg clusters of the attacked hosts. in fact, both P. maculiventris and S. dentiventris lay groups with few eggs, i.e., on average 18.7 (orr et al., 1986) and 23.9 eggs, respectively (caldas et al., 2000) . in contrast, N. viridula parasitized by T. basalis lays clusters of approximately 100 eggs on average (costa, 1996) . Fig� 2 -influence of Gryon gallardoi age on the production of male (black circles) and female (white circles) progeny and female survival proportion (%) under laboratory-controlled conditions (25 ± 1 °c and 12 h photophase, fed on a 10% aqueous honey solution). Fig� 3 -female longevity and progeny of Gryon gallardoi on Spartocera dentiventris eggs in the laboratory, at 25 ± 1 °c and a 12 h photophase, fed on a 10% aqueous honey solution.
the production of female offspring per day peaked on the second day of life (7.1 ± 1.76 eggs, thereafter declining with the females' age ( fig. 2 ). this pattern, with an oviposition peak on the second or third day of life, is widespread not only among species of Gryon (nechols et al., 1989; Romeis et al., 2000) , but also among other genera of the scelionidae (powell & shepard, 1982; yergan, 1982; corrêa-ferreira & zamataro, 1989) . male offspring were relatively constant along the parasitoid life, increasing slightly towards the end of the oviposition period of the long-living females ( fig. 2) . the same finding was reported by corrêa-ferreira & zamataro (1989) for T. basalis females over 4 days (Australian breed) or 7 days old (native breed).
An analysis of the pooled offspring indicated that all the females produced an excess of females: only 20.3 ± 1.49% of the offspring was male and the overall sexual ratio was 0.79 (table 1) .
longer-living females oviposited more. Regression of the number of offspring versus female longevity showed a significantly positive relation (y = 4.9464x -0.1061; r 2 = 0.68; p = 0.0001; fig. 3 ), suggesting a high reproductive potential for the species, though strongly counteracted by the accomplished longevity. the maximum oviposition period recorded was 28 days (173 eggs). this long oviposition period associated with a short postoviposition period (2.4 ± 0.48 days on average, table 1), suggests a reproductive strategy typical of synovigenic parasitoids, i.e., oocytes developing gradually along the lifespan. one may speculate that the long oviposition period of G. gallardoi is an adaptation to the similarly long S. dentiventris oviposition period (approximately 48 days; caldas et al., 1999) . such a strategy would enable the parasitoid to have its reproduction synchronized with the seasonal availability of its host.
comparisons of biological parameters obtained from laboratory studies are constrained by the variety of experimental conditions of the studies. the results reported here indicate that the magnitude of the species' fecundity is similar to that observed for other species used in biological control. the abundance of G. gallardoi in the system studied may be explained, at least in part, by such fecundity. this pattern indicates the good potential of the species as a biocontrol agent of S. dentiventris populations. the actual efficiency of G. gallardoi control depends on several factors that can act upon its fecundity in the field and on its effectiveness to locate and parasitize its host. such aspects have been also investigated and the resulting analysis will be the subject of forthcoming papers.
